###### Strengths and limitations of this study

-   Paediatric Study in Atopic Dermatitis is a multinational, observational, longitudinal study in a large cohort of paediatric patients with moderate-to-severe atopic dermatitis (AD) that will collect long-term data on patient and disease characteristics, progression of disease, selected atopic comorbidities, real-world treatment patterns, efficacy and safety.

-   Previous observational studies in patients with AD have not focused on moderate-to-severe disease leading to a gap in knowledge that will be addressed by this study.

-   The observational nature of the study limits the robustness of the collected data compared with that obtained from blinded studies with control groups.

-   Challenges of the study include patient recruitment in multiple countries and retention of patients through the observation period of 5 years, both of which can be difficult in young children.

Introduction {#s1}
============

Atopic dermatitis (AD) is a chronic inflammatory skin disease often associated with atopic comorbidities.[@R1] Due to lack of standardised diagnostic criteria and outcome measures of disease severity, there is variability in the reported prevalence rates of AD in children.

AD profoundly affects the quality of life of children and family members.[@R3] Itching can affect mood and sleep quality, and the chronic relapsing nature of AD has a detrimental impact on the quality of life of the family.[@R3] Children with AD may also have symptoms of anxiety and depression.[@R4]

Limited treatment options are available for children with moderate-to-severe AD and primarily include topical corticosteroids, topical calcineurin inhibitors, topical crisaborole and systemic immunosuppressants.[@R5] Most systemic agents are broadly immunosuppressive, used off-label and are not currently approved for use in children. In general, they do not provide a favourable long-term benefit--risk profile for paediatric patients with AD inadequately controlled by topical therapies. Furthermore, disease can often rebound after cessation of systemic therapy, especially after administration of systemic cyclosporine.[@R9]

There is a lack of robust and longitudinal long-term data related to disease characteristics and typical clinical practice with currently available treatments in children. Hence, an observational study is necessary to evaluate the characteristics of paediatric patients with moderate-to-severe AD whose disease is not adequately controlled with topical therapies or when those therapies are not medically advisable.

The Pediatric Study in Atopic Dermatitis (PEDISTAD) aims to address the substantial need for a better understanding of AD characteristics and progression, including patient and caregiver burden, in paediatric patients with moderate-to-severe AD who initiate, or are candidates for, systemic therapy. The study will document patient characteristics, patient-reported and caregiver-reported outcomes, AD progression and atopic comorbidities and assess the effectiveness and safety of therapies (systemic and topical) while describing real-world treatment patterns over a 5-year period. A biomarker substudy will analyse the association between biomarkers and disease state and time course of AD in a subset of PEDISTAD study participants. Here, we describe the objectives, design and endpoints of the PEDISTAD.

Methods and analysis {#s2}
====================

PEDISTAD is an international, multicentre, longitudinal, prospective, non-interventional study designed to describe the disease life course and comorbidities of paediatric patients with moderate-to-severe AD whose disease is not adequately controlled with topical therapies or for whom those therapies are not medically advisable (NCT03687359, study OBS15333, protocol version 1, 01 May 2018 and sub-study LPS15496, protocol version 1, 10 April 2018).

Current participating sites are listed in the Clinicaltrials.gov record.

Patients {#s2-1}
--------

This study will enrol a balanced number of patients aged \<2 years, ≥2--\<6 years and ≥6--\<12 years at baseline. Enrolment quotas with respect to treatment types (systemic vs topical) may be imposed to ensure target numbers of patients in each treatment category. To minimise patient selection bias, all eligible patients at each selected site should be invited to participate in this registry until the global enrolment goal or the site enrolment limit is met.

AD therapy prescribed to patients who are enrolled in the study is not dictated per study protocol, and the therapeutic drug prescription is decided by the medical judgement of the study investigator. Patients may begin treatment with therapies that become commercially available during the course of the study.

Inclusion and exclusion criteria are reported in [table 1](#T1){ref-type="table"}. Briefly, patients are eligible for the study if they are \<12 years of age at baseline, have investigator-assessed moderate-to-severe disease and are either receiving systemic treatment for AD (including biologics (currently used off-label), ultraviolet therapy and immunomodulators such as cyclosporine, azathioprine, methotrexate, mycophenolate mofetil and corticosteroids) or are currently on topical treatment but would otherwise be candidates for systemic therapy (systemic therapies do not include systemic antihistamines).

###### 

Inclusion and exclusion criteria

  -------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Inclusion criteria   Male or female \<12 years of age at baseline.Patients with moderate-to-severe AD according to the investigator's assessment.TreatmentCurrently receiving systemic treatment (including biologics (currently used off-label), ultraviolet therapy, cyclosporine, azathioprine, methotrexate, mycophenolate mofetil and corticosteroids) for AD orCurrently on topical treatment but otherwise candidates for systemic treatment due toLack of adequate control and/orSafety concern with long-term topical treatmentSigned informed consent by the parent/legally acceptable representative and assent by the patient appropriate to the patient's age, including willingness to participate in long-term follow-up.
  Exclusion criteria   Concurrent participation in an interventional clinical trial that modifies patient care.
  -------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

AD, atopic dermatitis.

Patient and public involvement {#s2-2}
------------------------------

Patients and the public were not involved in the design of this study.

Study locations and timings {#s2-3}
---------------------------

Approximately 100--150 sites in approximately 20 countries are expected to enrol 1300 patients ([figure 1](#F1){ref-type="fig"}). Patient enrolment is expected to take 2 years, and the study duration for each patient is 5 years. A total of 12 visits are planned for each enrolled patient. The study began on 28 September 2018 and is expected to be completed in September 2025.

![Patients and study locations.](bmjopen-2019-033507f01){#F1}

Study endpoints and data collection {#s2-4}
-----------------------------------

The primary and secondary objectives of the PEDISTAD are reported in [table 2](#T2){ref-type="table"}.

###### 

Primary and secondary objectives

  ---------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Primary objectives     To describe the characteristics of paediatric patients with moderate-to-severe AD whose disease is not adequately controlled with topical therapies or when those therapies are not medically advisable.To evaluate the time course of AD and selected atopic comorbidities.
  Secondary objectives   To characterise disease burden and unmet need.To describe real-world treatment patterns (eg, dosing regimens, treatment duration and reasons for discontinuation and/or switching).To document the real-world effectiveness and safety of treatments.
  ---------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

AD, atopic dermatitis;

Data collected will include: demographics; AD disease characteristics at baseline; the presence of selected comorbidities at baseline; time course of conditions, including AD; current therapy for AD and initiation of new treatments/changes in current treatment over time; severity of disease at baseline and over the follow-up period (as assessed by Eczema Area and Severity Index (EASI) and Body Surface Area (BSA) percentage affected by AD, which the study investigators can use to assess disease severity at baseline); patient-reported/caregiver-reported outcomes at baseline and over the follow-up period; days missed from school for the patient and days missed from work for the primary caregiver due to AD; visits to healthcare professionals; disease state and evolution of selected atopic comorbid conditions and photography of a representative area affected by AD at select centres and safety. The association between biomarkers and disease state and time course of AD will be examined by a biomarker substudy collecting blood samples for analysis of protein and RNA biomarkers and cheek swabs for DNA genomic biomarkers. The data being collected in PEDISTAD are summarised in [table 3](#T3){ref-type="table"}, and the timings for data collection are shown in [figure 2](#F2){ref-type="fig"}.

###### 

Data being collected in PEDISTAD

  Type                                           Collected data
  ---------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Patient and disease characteristics            Patient demographics and medical history.Personal and family history of AD and selected atopic comorbidities.Prior and concomitant medications for AD and comorbidities---all prior systemic therapy ever used, all topical and ultraviolet therapy in the previous 3 months as well as treatment(s) for other diseases, including name, dose, route, frequency and start/stop date.Selected comorbidity presence throughout the study (as diagnosed by an HCP).
  Patient-reported/caregiver-reported outcomes   POEMCDLQI/IDQOLDFIPeak Pruritus NRS/worst scratching NRSCGADDays missed from school for the patient and days missed from work for the primary caregiver due to AD since last visit.TNSS
  Physician assessments of AD disease activity   EASIBSA (%) affected by AD.
  Safety data                                    All adverse events regardless of seriousness.
  Other data                                     Visits to HCPs---type of HCP and reason for the visit.Investigator specialty and setting.Photography of a representative area affected by AD---optional (at select centres).Reason for end of study.
  Biomarker data                                 Serial blood samples for protein and RNA expression.Cheek swabs for DNA genomic biomarkers.

AD, atopic dermatitis; BSA, body surface area; CGAD, Caregiver Global Assessment of Disease; CDLQI, Children\'s Dermatology Life Quality Index; DFI, Dermatitis Family Impact; EASI, Eczema Area and Severity Index; HCP, healthcare professional; IDQOL, Infant\'s Dermatitis Quality of Life; NRS, Numerical Rating Scale; POEM, Patient-Oriented Eczema Measure; TNSS, Total Nasal Symptom Score.

![Data collection schedule. AD, atopic dermatitis; HCP, healthcare professional. \*Therapy switch visits will take place at each initiation of a new systemic therapy and post-therapy switch will take place approximately 1 month later. Therapy switch visits are not required if the patient stays on topical therapy, stays on the same systemic drug through the study or if the visit overlaps with another scheduled visit.†Blood samples are collected every 12 months.](bmjopen-2019-033507f02){#F2}

Statistical analysis {#s2-5}
--------------------

### Sample size {#s2-5-1}

To ensure that approximately 930 patients complete the 5-year follow-up, approximately 1300 patients will be enrolled (about 435 in each age group). A sample of approximately 310 participants per age group will ensure a maximum width for the CI of 11% for the estimates based on binary endpoints ([table 4](#T4){ref-type="table"}). This sample size needed requires that a total of 930 patients complete the study. The biomarker substudy will be conducted in approximately 300 participants (100 participants within each age cohort), whose sample size is based empirically on the results of a previous biomarker study with similar objectives.[@R10]

###### 

Precision estimates for the overall population

  ------------------------------------------------------------------------------
  Width of the 95% CI         Overall population\   33% of overall population\
                              n=930                 n=310
  --------------------------- --------------------- ----------------------------
  Binary data--widest width   6.4%                  11.1%

  Normal data                 0.13 SD               0.22 SD
  ------------------------------------------------------------------------------

### Analysis {#s2-5-2}

All statistical analyses will be performed descriptively with no hypothesis testing. Patient-reported and care-giver reported outcomes will be summarised within each age cohort, as many are age-based assessments. Continuous data will be described using summary statistics, including arithmetic mean, SD, median and range, whereas categorical data will be summarised using counts and percentages.

Ethics and dissemination {#s3}
========================

This study is being conducted in accordance with the principles established by the 18th World Medical Assembly and all subsequent amendments and in accordance with the guidelines for Good Epidemiology Practice. Each participating country should locally ensure all necessary regulatory submissions (eg, Institutional Review Board/Institutional Ethics Committee) are performed in accordance with local regulations, including local data protection regulations. Ethics approval has been obtained in all countries currently participating in PEDISTAD. A list of all ethics approvals received as of 20 December 2019 is provided as an [online supplementary file](#SP1){ref-type="supplementary-material"}.
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The study team and the study steering and scientific committees are responsible for study reporting and interpretation, including interim data analyses and subgroup analyses. The data from the PEDISTAD study will be disseminated in manuscripts for submission to peer-reviewed medical journals as well as in abstracts for submission to congresses and in the resulting posters and presentations. The final decision to publish will be made by the study scientific steering committee after prior notice to the sponsor to allow for its internal review and comments.

Discussion {#s4}
==========

The PEDISTAD aims to address the lack of robust and longitudinal long-term data related to AD characteristics, disease progression, development of comorbidities and the typical clinical practice with currently available treatments for children with AD. By collecting information about clinical characteristics, including patient-reported and caregiver-reported outcomes, physician-assessed clinical severity, safety of currently used medicines and photographs of a representative area affected by AD (at select centres), over time, the PEDISTAD study aims to bridge this knowledge gap. A biomarker substudy of PEDISTAD will analyse the association between biomarkers and disease state and time course of AD in a subset of PEDISTAD study participants.

There are various disease trajectories in paediatric patients with AD, and clinical presentation varies with different ages of onset and development of comorbid atopic conditions.[@R11] Hence, patients in this study will be recruited into three age cohorts (\<2 years, ≥2--\<6 years and ≥6--\<12 years) and followed for 5 years.

The PEDISTAD is a real-world study and, therefore, strict entry criteria are not set. Enrolling physicians are enabled to use their best judgement as to whether a patient meets the inclusion criteria of moderate-to-severe AD using the assessment(s) of their choice. Physician assessment of disease severity will be collected by EASI and BSA percentage affected by AD, which the study investigators can use to assess disease severity at baseline. These assessments can also later be used to assess disease severity in patients over time. Other objective measures of severity may be unfamiliar to clinicians who do not regularly participate in clinical trials in AD, and lack of familiarity may potentially diminish the reliability of their results.

A significant proportion of children have persistent disease[@R12]; thus, treatment approaches that are effective and tolerated over large time spans are desired. The observational and long-term nature of the PEDISTAD study serves to better understand the long-term evolution of disease burden in patients and caregivers as well as to identify any unmet therapeutic need for moderate-to-severe AD.

Although there are no universal definitions of recalcitrance in patients with AD, expert recommendations mention that failure to respond to adequate topical therapy, a need for prolonged use of high-potency topical steroids or repeated flares are suggestive of recalcitrance and make a patient eligible for systemic therapy.[@R14] This observational study will provide insight into the characteristics of paediatric patients initiated on or who become candidates for systemic therapy to better define when systemic therapy is warranted.

Paediatric AD presents clinically with a high degree of heterogeneity. In addition to the clinical phenotype, biomarkers and endophenotypes are now considered fundamental to stratify complex diseases into subgroups for which more tailored prevention and therapeutic strategies can be developed. Due to the waxing and waning nature of AD and the fact that it can present throughout a lifetime with long periods of remission in some individuals, the ability to predict disease exacerbations or the appearance of associated atopic conditions using biomarkers could have a great impact in the ability to manage the disease for long-term control. For this reason, a biomarker substudy in parallel with the PEDISTAD study will collect blood samples, with the objectives of exploring associations between biomarkers of AD and disease state and time course of AD; disease state and evolution of selected atopic comorbidities and effectiveness of specific AD treatments.

Observational studies in patients with AD to date have been limited by a variety of factors, including number of participants, participating countries and the extent and duration of data collection. The PEDISTAD study aims to address all these issues. Furthermore, the PEDISTAD study will be the largest study to date in a paediatric population with moderate-to-severe AD; by not focusing on moderate-to-severe disease, other observational studies may have underestimated the risk of comorbidities and disease persistence in this patient population.

Limitations of the PEDISTAD study include the open-label observational nature; thus, the collected data may not be as robust as blinded studies with control groups. However, the challenges of running long-term controlled studies, especially in this age group, are well known, and a control group may not be crucial to fulfil the objectives of this study. Therefore, the data from this study are anticipated to be highly valuable. Challenges include patient recruitment in multiple countries and sites and retention of patients in this age group for up to 5 years, which is particularly difficult in very young children. Parental education will be key to keeping patients enrolled in the study and to provide robust and reliable patient-reported, caregiver-reported and physician-reported outcomes at reasonable intervals.

In summary, PEDISTAD will improve our understanding of the long-term evolution of AD, disease burden in patients and caregivers and the impact of therapy on paediatric patients with moderate-to-severe AD and their families.
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